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DETAILED ACTION 

This office action follows a response filed on October 10, 2007. Claims 1, 2, 6, 8, and 12 
are pending. Claims 7 and 9-11 remain withdrawn. The indicated allowability of claims has 
been withdrawn due to reconsideration of claimed subject matter in view of newly discovered 
references. 

Claim Rejections - 35 USC §103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

3. Claims 1, 2, 8, and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wenzel et al (U.S. 5,744,415). 

Wenzel et al discloses a catalyst comprising a samarocene complex whose structure is 
shown in claim 5. The co-catalyst is triisobutylaluminum, diisobutylaluminum hydride, and 
methylaluminoxane (claim 4). While the reference does not show a catalyst comprised of the 
three co-activators listed in claim 4, it is within the level of ordinary skill in the art to use 
combinations of activator in order to generate a stable and active catalyst. Hence, the choice of a 
particular combination of co-activator is a matter of routine experimentation and would have 
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been well within the skill level of, and thus obvious to, one of ordinary skill in the art. 
Moreover, it is well settled that the combination of two materials, each of which is taught by 
prior art to be useful for the same purpose, in order to form a composition comprising the two 
materials that is to be used for the very same purpose is prima facie obvious. And since each 
member of the combination is known individually to perform the same chemical function, and 
the person with ordinary skill in the art would have expected such a combination to work. In re 
Susi, 440 F.2d 442, 445, 169 USPQ 423, 426 (CCPA 1971), In re Kerkhoven, 205 USPQ 1069, 
1072 (CCPA 1980); In re Lindner, 173 USPQ 356, 359 (CCPA 1972). Catalysts are useful for 
preparing polymers of conjugated diene (col. 5, line 63-65 and col. 6, line 6). Regarding claim 
12, it would have been obvious to one having ordinary skill in the art, absent any showing of 
criticality or unexpected results to incorporated further co-catalyst such as dibutyl magnesium or 
butyllithium, as disclosed in claim 5 of Wenzel et al 

4. Claims 1, 2, 6, 8, and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kaita et al (WO 00/52062; equivalent U.S. 7,196,031 relied upon for translation) in view of 
Muruganandam et al (U.S. 6,441,107) and Aldrich Catalogue (1996-1997). 

Kaita et al teaches a catalyst composition comprising a metallocene-type complex of a 
rare earth metal such as samarium, an ionic compound composed of a non-coordinating anion 
and a cation and aluminoxane for producing high c/\s'-l,4-polybutadiene (abstract). Other 
embodiments of the invention are described in the specification. Aluminoxanes produced by 
using a mixture of MesAl and /BU3AI may be suitably used (in this case, two types of group III 
compounds are present), and aluminoxanes may be used in combination with ionic compounds 
(col. 7, lines 21-24). The catalyst may further contain organometallic compounds selected from 
organic aluminum compounds (/BU3AI, MeaAl, EtsAl) and hydrogenated organometallic 
compounds (Et2AlH); see col. 7, lines 25-44. Two or more organometallic compounds may be 
used (col. 7, line 45). 

Kaita et al notably teaches use of diethylaluminum hydride (Et2AlH) as co-catalyst. One 
having ordinary skill in the art, following the teaching in the patent, would find that this material 
is not readily available (Aldrich Catalogue, page 506-507). However, one having skill in the art 
knows that the diisobutylaluminum hydride (/BU2AIH), is conmiercially available, as shown in 
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Aldrich Catalogue, page 540-550. One having ordinary skill in the art would have found it 
obvious to use /BU2AIH in place of Et2AlH because the former can be obtained readily. A prima 
facie case of obviousness may be made when chemical compounds have very close structural 
similarities and similar utilities. An obviousness rejection based on similarity in chemical 
structure and function entails the motivation of one skilled in the art to use the compound, in the 
expectation that compounds similar in structure will have similar properties. In re Payne, 606 
F.2d 303, 313, 203 USPQ 245, 254 (CCPA 1979). 

One having ordinary skill in the art, also would have found it obvious to make the 
substitution of /BU2AIH in place of Et2AlH in view of the prior art of Muruganandam et aL The 
patent also teaches use of rare earth catalysts for diene polymerization, and one finds that the co- 
catalyst is a combinaiton of /BU3AI and Et2AlH (examples). Thus, the skilled artisan would have 
expected use of /BU2AIH in place of Et2AlH to work with a high expectation of success. 

While Kaita et al does not show examples of catalysts comprising the claimed co- 
activators, it is within the level of ordinary skill in the art to use combinations of activator in 
order to generate a stable and active catalyst. In fact, Muruganandarn et al teaches that the 
polymerization process may be controlled by adjusting appropriately the selection of co-catalysts 
(claim 1, col. 20, line 20). Hence, the choice of a particular combination of co-activator is a 
matter of routine experimentation and would have been well within the skill level of, and thus 
obvious to, one of ordinary skill in the art. Moreover, it is well settled that the combination of 
two materials, each of which is taught by prior art to be useful for the same purpose, in order to 
form a composition comprising the two materials that is to be used for the very same purpose is 
prima facie obvious. And since each member of the combination is known individually to 
perform the same chemical function, and the person with ordinary skill in the art would have 
expected such a combination to work. In re Susi, 440 F.2d 442, 445, 169 USPQ 423, 426 
(CCPA 1971), In re Kerkhoven, 205 USPQ 1069, 1072 (CCPA 1980); In re Lindner, 173 USPQ 
356, 359 (CCPA 1972). 

In summary, it is concluded that one having ordinary skill in the art would have found it 
obvious to make the catalyst of the instant claims based on the combination of Kaita et al., 
Muruganandam et al., and Aldrich Catalogue. 
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5. Claims 1, 2, 6, 8, and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kaita et al (WO 01/77199; equivalent U.S. 6,960,631 relied upon for translation) in view of 
Muruganandam et al (U.S. 6,441,107) and Aldrich Catalogue (1996-1997). 

Kaita et al teaches a catalyst composition comprising a metallocene-type complex of a 
rare earth metal such as neodymium, an ionic compound composed of a non-coordinating anion 
and a cation and aluminoxane for producing high c/5-l,4-polybutadiene (abstract). Other 
embodiments of the invention are described in the specification. Aluminoxanes produced by 
using a mixture of MesAl and /BU3AI may be suitably used (in this case, two types of group III 
compounds are present), and aluminoxanes may be used in combination with ionic compounds 
(col. 7, lines 35-54). The catalyst may further contain combinations of organometallic 
compounds selected from organic aluminum compounds (/BU3AI, MeaAl, EtaAl) and 
hydrogenated organometallic compounds (Et2AlH); see claim 17. 

Kaita et aL notably teaches use of diethylaluminum hydride (Et2AlH) as co-catalyst. One 
having ordinary skill in the art, following the teaching in the patent, would find that this material 
is not readily available (Aldrich Catalogue, page 506-507). However, one having skill in the art 
knows that the diisobutylaluminum hydride (/BU2AIH), is conmiercially available, as shovm in 
Aldrich Catalogue, page 540-550. One having ordinary skill in the art would have found it 
obvious to use /BU2AIH in place of Et2AlH because the former can be obtained readily. A prima 
facie case of obviousness may be made when chemical compounds have very close structural 
similarities and similar utilities. An obviousness rejection based on similarity in chemical 
structure and function entails the motivation of one skilled in the art to use the compound, in the 
expectation that compounds similar in structure will have similar properties. In re Payne, 606 
F.2d 303, 313, 203 USPQ 245, 254 (CCPA 1979). 

One having ordinary skill in the art, also would have found it obvious to make the 
substitution of /BU2AIH in place of Et2AlH in view of the prior art of Muruganandam et aL The 
patent also teaches use of rare earth catalysts for diene polymerization, and one finds that the co- 
catalyst is a combinaiton of /BU3AI and Et2AlH (examples). Thus, the skilled artisan would have 
expected use of /BU2AIH in place of Et2AlH to work with a high expectation of success. 
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While Kaita et aL does not show examples of catalysts comprising the claimed co- 
activators, it is within the level of ordinary skill in the art to use combinations of activator in 
order to generate a stable and active catalyst. In fact, Muruganandam et aL teaches that the 
polymerization process may be controlled by adjusting appropriately the selection of co-catalysts 
(claim 1, col. 20, line 20). Hence, the choice of a particular combination of co-activator is a 
matter of routine experimentation and would have been well within the skill level of, and thus 
obvious to, one of ordinary skill in the art. Moreover, it is well settled that the combination of 
two materials, each of which is taught by prior art to be useful for the same purpose, in order to 
form a composition comprising the two materials that is to be used for the very same purpose is 
prima facie obvious. And since each member of the combination is known individually to 
. perform the same chemical function, and the person with ordinary skill in the art would have 
expected such a combination to work. In re Susi, 440 F.2d 442, 445, 169 USPQ 423, 426 
(CCPA 1971), In re Kerkhoven, 205 USPQ 1069, 1072 (CCPA 1980); In re Lindner, 173 USPQ 
356, 359 (CCPA 1972). 

In summary, it is concluded that one having ordinary skill in the art would have found it 
obvious to make the catalyst of the instant claims based on the combination of Kaita et aL, 
Muruganandam et aL, and Aldrich Catalogue. 

Response to Arguments 

6. Claims 1-4, 6, and 8 are rejected under 35 U.S.C. 102(b) as being anticipated by Kaita et 
aL (WO 00/52062AJ.S. 7,196,031) has been overcome by amendment. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rip A. Lee whose telephone number is (571)272-1104. The 
examiner can be reached on Monday through Friday from 9:00 AM - 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vasu S. Jagannathan, can be reached at (571)272-1 1 19. The fax phone number for 
the organization where this application or proceeding is assigned is (571)273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see <http://pair-direct.uspto.gov>. Should you have questions on the access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll free). 
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